Aberrant PLAG1 expression in pleomorphic adenomas of the salivary gland: a molecular genetic and immunohistochemical study.
The morphologic distinction of pleomorphic adenoma from other benign or low-grade salivary gland tumors is sometimes difficult and problematic because of their potentially overlapping histological patterns. A subset of pleomorphic adenoma harbors specific gene alterations involving PLAG1 or HMGA2, and the detection of these fusion genes and their products using formalin-fixed, paraffin-embedded (FFPE) tumor specimens may be a useful diagnostic adjunct. In the present study, gene fusions involving PLAG1 or HMGA2 were examined by reverse transcription-polymerase chain reaction (RT-PCR) analysis, with FFPE tumor tissues and immunohistochemical expression of PLAG1 in 45 pleomorphic adenomas, using a commercially available antibody. RT-PCR analyses identified the CTNNB1-PLAG1, LIFR-PLAG1, CHCHD7-PLAG1, and HMGA2-WIF1 fusion transcripts in eight, two, one, and one case, respectively. The TCEA1-PLAG1, HMGA2-FHIT, and HMGA2-NFIB fusion transcripts were not detected. Immunohistochemically, tumor cells in all 45 pleomorphic adenomas were positive for PLAG1, irrespective of PLAG1 rearrangements, even in the case with the HMGA2-WIF1 fusion transcript. Tumor cells displaying myoepithelial or cartilaginous differentiation were almost constantly positive for PLAG1, whereas a limited expression was observed in glandular or keratinizing cells. Among the 46 tumors other than pleomorphic adenoma, 4 carcinomatous components of carcinomas ex pleomorphic adenoma were positive for PLAG1, the other 39 were negative for PLAG1, and the remaining 3 were only faintly and/or focally stained, indicating that the immunohistochemical detection of PLAG1 is diagnostically useful. The present results also suggest that overexpression of PLAG1 is essential for the tumorigenesis of pleomorphic adenomas, although the mechanisms mediating PLAG1 overexpression seem to be variable.